Introduction {#sec1-1}
============

Cryptococcosis is a life-threatening opportunistic infection caused by the yeast like fungus, *Cryptococcocus neoformans* affecting both the immunocompetent and immunocompromised individuals.\[[@ref1]\] Among the immunocompromised individuals, as seen in HIV patients, central nervous system and lungs are the commonly affected sites. Few of the unusual sites involved are optic nerve, bone, liver and lymph node.\[[@ref2][@ref3]\] We describe a case of disseminated cryptococcosis presenting as generalized lymphadenopathy, clinically mimicking tuberculous lymphadenitis, diagnosed on fine needle aspiration cytology (FNAC).

Case Report {#sec1-2}
===========

A 32-year-old male individual, an old treated case of tuberculous lymphadenitis presented to the medicine outpatient department with chief complaints of progressive breathlessness, weight loss and low-grade fever on and off for 3 months.

On examination, multiple bilateral cervical, axillary and inguinal lymph nodes were present, the largest of them involving the axillary group measuring 3 × 2 cm. The lymph nodes were firm, non tender and discrete. Multiple pustular skin lesions were seen over the anterior abdominal wall. He also had hepatomegaly measuring 3 cm below the right costal margin. There was decreased air entry in the right lung base. A presumptive diagnosis of disseminated tuberculosis was made (probably relapse).

The blood film showed dual deficiency anemia, leukocytosis with toxic changes in neutrophils and thrombocytopenia. The liver function tests were normal. Renal parameters showed elevated (4.9 mg/dl) serum creatinine level. Chest radiograph showed miliary mottling and right pleural effusion suggestive of tuberculosis; ultrasonography of the abdomen showed hepatosplenomegaly and enlarged para-aortic lymph nodes. Serological workup for HIV was found to be reactive.

Cytological examination {#sec2-1}
-----------------------

FNAC of the axillary and cervical lymph nodes were done. Routine examination with May-Grünwald-Giemsa (MGG) \[[Figure 1a](#F1){ref-type="fig"}\] and hematoxylin and eosin (H and E) stained smears demonstrated numerous spherical yeast cells of variable size with occasional budding forms surrounded by a clear halo suggestive of a capsule, lymphocytes and histiocytes in a necrotic background. No epithelioid cells were seen. No acid-fast bacilli were seen on Ziehl-Neelsen-stained smears. The possibility of cryptococcal infection was considered based on the above findings.

![(a) Numerous spherical yeast cells of variable size with occasional budding forms surrounded by a clear halo suggestive of a capsule, lymphocytes and histiocytes in a necrotic background (MGG, ×200).(b) Budding yeast forms surrounded by a thick capsule (yellow arrow) (India ink preparation, ×400). (c) Budding yeast forms (red arrow) of variable size surrounded by a clear halo (Gomori\'s methenamine silver, ×400)](JCytol-29-200-g001){#F1}

Thick capsule was demonstrated on India ink preparation \[[Figure 1b](#F1){ref-type="fig"}\] which was further highlighted by mucicarmine stain, imparting it a red color. Other special stains used to demonstrate the yeast forms were Periodic acid Schiff stain (PAS) and Gomori\'s silver methenamine stain \[[Figure 1c](#F1){ref-type="fig"}\].

Cryptococcus was also demonstrated in the patient\'s skin lesions from skin scrapings and bone marrow aspiration including biopsy. The definitive diagnosis of *C. neoformans* was proven by isolating the fungus from the lymph node aspirate culture.

Discussion {#sec1-3}
==========

Cryptococcosis caused by *C. neoformans* was first described in the 1890s though its increased prevalence was reported in the early 1980s owing to HIV pandemic, increased medical awareness and advanced diagnostic facility.\[[@ref1]\] *C.neoformans* is considered an opportunistic infection as it affects mainly immunosuppressed individuals.

The first indigenous case of cryptococcosis was reported in Kolkata, India.\[[@ref4]\] *C. neoformans* traditionally has two varieties. *C. neoformans* var. *neoformans* with serotypes A, D and AD; C. *neoformans* var. *gattii* with serotypes B and C. *C. neoformans* var. *neoformans* commonly affects immunocompromised hosts as in HIV patients while *C. neoformans* var. *gatti* is seen to affect mainly immuocompetent hosts.\[[@ref1]\]

Cryptococcus is a fungus existing as yeast form, both *in vitro* and *in vivo*. The yeast cells show variable sized diameter ranging from 5 to 25 *μ* some of which show budding daughter yeast cells attached by a narrow base with a characteristic halo-like thick capsule made of polysaccharides.\[[@ref5]\] The capsule is antiphagocytic and the capsular polysaccharide released in to the tissue initiates immune dysfunction. The cryptococcal polysaccharide is the antigen that is measured as the diagnostic marker of *C. neoformans*. The mode of spread is by inhalation of the aerosolized infectious particles. *C. neoformans* is frequently found in the soil contaminated with pigeon droppings.\[[@ref1]\]

The differential diagnosis to be considered in an immunocompromised patient with generalized lymphadenopathy can be broadly divided in to non-neoplastic and neoplastic causes. The non-neoplastic entities include mainly infective etiologies and reactive hyperplasia (follicular). Infective etiologies include bacteria (tuberculosis), fungi (histoplasmosis, cryptococcosis), virus and parasites (toxoplasmosis). The neoplastic causes include lymphomas (Hodgkin\'s and Non-Hodgkin\'s lymphoma), Kaposi sarcoma and metastatic cancers.

FNAC of the largest lymph node is performed subjecting the aspirates to routine stains (MGG, H and E). Special stains for tuberculosis (Ziehl-Neelsen stain) and fungi (PAS and Gomori\'s silver methenamine stain) must be performed as and when indicated based on cytological findings. If the FNAC is inconclusive, excision biopsy of the lymph node is done. If cytological features of neoplastic etiology are demonstrated, excision biopsy of the lymph node must be performed for categorical diagnosis with use of supportive ancillary tests like immunohistochemistry, flow cytometry analysis and cytogenetics.

The diagnosis of cryptococcus is made by microscopically demonstrating yeast cells in tissue specimens like cerebrospinal fluid (CSF), sputum, lymph node aspirate and skin scrapings. The yeast cells are surrounded by a thick halo-like capsule demonstrated with India ink preparation and other special stains like Meyer\'s mucicarmine which imparts red color to the capsule. Other special stains used to demonstrate the yeast cells are PAS, Gomori\'s silver methenamine stain and alcian blue.\[[@ref5]\]

The definitive diagnosis can be made by culturing the blood, CSF, sputum, bronchoalveolar lavage, urine and cytological aspirates. Cryptococcus grows best on fungal media such as Sabaraud\'s dextrose agar without cyclohexamide. Colonies appear within 2-5 days.\[[@ref5]\]

Respiratory and central nervous system are two major sites of involvement. Several other organs including the skin, heart, testis, prostate and eye have also been affected by *C.neoformans*.\[[@ref2][@ref3][@ref6]\]

Lymph node involvement in cryptococcosis is uncommon. There were three reported cases of disseminated cryptococcosis involving the lymph node proven on FNAC, of which two were immunocompromised.\[[@ref7]--[@ref9]\]

Banerjee *et al*.\[[@ref10]\] in their review highlighted a case similar to ours that had presented with fever, weight loss and cervical lymphadenopathy and diagnosed as tuberculosis. The patient did not respond to antituberculous therapy. Lymph node biopsy revealed abundant *C. neoformans* cells which were supported by positive testing for cryptococcal antigen in the serum. Patient was seropositive for HIV.

To conclude, a high index of suspicion is needed to identify mimickers like cryptococcus which in our patient had initially presented as generalized lymphadenopathy. Early treatment could be started after diagnosis was established on FNAC.
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